






























Performance Monitoring 

Installation personnel can monitor and measure the performance of the 

geotextile by keeping records of required maintenance of pavement sections 

with and without geotextiles. This monitoring should be based on sections 

with similar subgrade and should cover material, age, and trafficking 

conditions. Details required for in-depth cost analysis for judging future 

use should include date maintenance was performed, type of maintenance, and 

cost (time expended, materials and equipment required, and labor). 
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Table 1. Required degree of fabrfc survtvabflfty (see TahJe 2 ) as a fun ction 
of subgrade conditions and con~tructlon equipment (fiiWA 19lJ4) 

Subgrade Conditions 

Subgrade has been cleared of all obstacles ex~ept grass, 
weeds, leav~s, and ftne wood debrts. Surface fa smooth and 
level such that any shallow depressions and humps do not 
exceed 6 inches in llepth and height. Alteruatively, a 
smooth working table may be placed. 

Sullgrdde has been cleared of obstacles larger than small- to 
moderate-si~ed tree limbs and rocks. Tree trunks and 
stumps should be removed or covered IJ1th a partial wor·kfng 
tahle. Uepre~sions and humps should not exceed 18 inches 
in deptla and height. Larger depressions ~hould be fflled. 

Hiuim.d ~He prepar;~tion h required. Trees naay be fellell, 
delfmbed, and left tn place. Stumps should be ctJt to 
project not more than 6 inches above subgrade. fabric may 
he draped direc tly over the tree trunks, stumps, large 
devrcssions and humps, holes, stream channels, and large 
boulders. Items should be removed only tf placing the 
fabric and cover material over them 1J1ll distort the fin­
ished road surface. 

' 'Notes: \ 

Construction Equipment and 6 
CHve r Hat c r Jtt 1 1 n H fa I l.f f t 

~--,----

low Ground Hedtum 
Pressure 

Equipment 
_s_4_f_st_ 

Lu\J 

Moderate 

I If gh 

Ground Pressure 
t::qufpment 

>it paf, SB psi 

Moderate 

fligh 

Very high 

to 12 inch 
Thickness ------·--llfgh Crouud 

Pre~sure 

t:qulpmt!llt 
>8 E_si __ 

lligh 

Very hf~h 

Not 

recommeualcd 

I. Re cuounendatfons are for 6 to 12 inch tnftfal lJft thicknesses. for other initial lift thickness: 
12 to 18 inch: Reduce survivability requirement I level 

2. 

). 

18 to 2lt inch: Reduce survtvabtllty requirement 2 levels 
>2lt f1tch: Reduce survivability requirement 3 levels 

Survivability levels are, in increasing order: loiJ, moderate, high, and very high. for special con­
struction techniques such as pre-ruttln~, increase fabric survivability requirement 1 level. 
Placement of excessive fnJtial cover o1at~rlal thickness may cause bearing failure of soft subgrades. 



Table 2 • Required degree of fabric survivability as a function of 
cover materfal and construction equipment (fflWA 1984) 

Cover Material 

Ftne sand to !2-fn.-diam 
gravel, rounded to 
subangular 

Coarse aggregate with 
diameter up to one-half 
proposed lJft thick­
ness, may be angular 

S111111.! to most aggregate 
wf th diameter greater 
thnn one-half proposed 
lift thfckneas, angular 
and sharp-edge few 
ffnt.'B 

6 to 12 tnch 
tnitta1 I.Ut Thickness 

Low 
Ground 

Pressure 
Equipment 
~4 psi 

Low 

Moderate 

II f gh 

Medium 
Ground 

Pressure 
Equipment 

>4 psi, ~8 psi 

Moderate 

High 

Very high 

12 to 18 inch 
Initial Lift Thickness 

Medium lfigh 
Ground 

Pressure 
Equipment 

>4 psi. :58 pat 

Low 

Moderate 

Htgh 

Ground 
Pressure 
Equipment 

>8 psi 

Moderate 

II I gh 

Very high 

18 to 24 inch 
lntttal Lift 
Thickness. 

lligh Ground 
Pressure 
Equipment 

>8 psi 

Low 

Moderate 

lltgh 

>24 inch 
I n ft i :tl I. i ft 
Thickness, 

lltgh Ground 
Pressure 

Equipment 
>8 psi 

Low 

I. ow 

Hodt!rate 

Notes: 
l. For special construction techntquefi such aa pre-rutting, increase fabric survivability require­

ment 1 level. 
2 • Placement of excessive initial cover material thickness may cause bearing failure of soft 

suhgrades. 



Table 3. 

Required 
Degree 

of Fabric 
Survivabilitv 

Very high 

High 

Moderate 

Low 

AASHTO-AGC-ARTBA joint committee (interim 
specifications) minimum fabric properties 
required for fabric survivability 
(FHWA 1984) 

Grab Strength 1 Puncture? Burst 3 (minimum values) Strength- Strength 
lb lb psi 

270 110 430 

180 75 290 

130 40 210 

90 30 145 

Trap4 
Tear 

lb 

75 

so 
40 

30 

1. All values represent minimum average roll values (i.e .• any 
roll in a lot should meet or exceed the minimum values in this 
table). Note: These values are normally 20 percent lower 
than manufacturers reported typical values. 

2. AS~ D 571-68, Tension Testing Machine with ring clamp, steel 
ball replaced with a 5/16-inch diameter solid steel cylinder 
with flat tip centered within the ring clamp. 

3. ASTM D 751-68, Diaphragm Test Method. 

4. ASTM D 1117, either principal direction. 
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APPENDIX A: AD FLIER 



Geotextiles 

Engineer troops place the geotextlle on compacted sub­
grade during construction of an airstrip at Ft. Carson, CO. 

Innovative 
Ideas for the 
Operation, 
Maintenance, 
& Repair of 

Army Facilities 

The aggregate is spread using a motor grader. After the geotextile was placed on the range road at Ft. 
Knox, aggregate was dumped directly on it. 

Prevent Subsurface Erosion and Pavement Failure 

PROBLEM: Failure of civil engineering structures due to saturation or erosion of the soil or 
subgrade 

TECHNOLOGY: Geotextiles made of synthetic fibers specially formulated for civil engineering 
applications can perform up to six basic functions : 
• Filtration • Erosion control • Drainage 
• Screening • Reinforcement • Separation 

DEMO SITES: Fort Carson, CO FY88 Fort Knox, KY FY89 

BENEFITS: • Easy, effective installation 
• Less maintenance 
• Necessary repairs less expensive 
• Economically feasible way to create all-weather roadways 
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All-Weather Surfaces Made Possible With Geotextiles 

A Versatile Technology 
Geotextiles are permeable textile (fabric) materials made out of synthetic 
fibers specially formulated for civil engineering applications. Most 
manufactured geotextiles fall into a woven or nonwoven classification. 

FUNCTIONS: 

The type of geotextile selected for an application will depend on the purpose 
for which it is intended. In any one application, the geotextile may be per­
forming one or more of six basic functions. 

Separation 
Drainage 
Reinforcement 
Screening 
Filtration 
Erosion Control 

The primary function currently demonstrated under FEAP is separation. 
Separation keeps the subgrade from intruding into the soil surface, 
or the soil from intruding into the gravel or pavement overlay. 

Geotextiles Demonstrated Successfully 

Ft. Carson 

The first FEAP geotextile demonstration took 
place at Fort Carson, CO, in September 1988. 
The Red Devil airstrip at this site had required 
heavy maintenance in the past because erosion 
of the soft clay subgrade created severe 
problems with runing. During wet periods, the 
runway could not be used. To solve this 
problem, U.S. Army troops of the 52nd 
Engineer Battal ion reconstructed the 60-ft-wide 
by 5,000-ft-long airstrip using a geotextile. In 
addition to the separation function, the 
geotexlile also serves as a filter, replacing the 
sand subbase/filter layer generally required over 
subgrades in climates susceptible to frost. 

Costs/Benefits of Using Geotextiles 

Ft. Knox 

Fort Knox, KY, was the site of the second 
geotextile demonstration in December, 1989. 
Here a range road required upgrading to allow 
trafficking in wet weather. Moisture was soft­
ening the existing lean clay, making travel 
almost impossible. A quarter mile of the road 
was widened to 28 feet. In addition, drainage 
structures, including cross drains and drainage 
ditches, were improved. A minimum of 6 
inches of graded stone was placed over a layer 
of geotextile which serves to separate the gravel 
from the soft clay soil. The Fort Knox DEH 
performed the work with standard construction 
equipment. 

Geotextile costs generally range from approximately $0.40 to $1.50 per square yard, depending on the 
geotextile survivability requirements and the type and amount of geotextile needed. At Ft. Carson the 
average cost per square yard was $0.64. At Ft. Knox it was $0.59. 

Benefits include: 
* Easy, effective installation 
* Gravel overlay thickness may be cut 

by 30-50 percent 
* Less maintenance required 

* Necessary maintenance will cost less 
* Cost savings over alternative solutions 
* Economically feasible way to create 

all-weather roadways 

Procurement Information - Geotextiles Readily Available 
This technology can be implemented by any local contractor due to the use of standard construction 
procedures and the current widespread use and availability of geotextiles. A Corps of Engineers Guide 
Specification and Technical Manual are currently being drafted. 

For more information please e0ntact: 
James E. Shoenberger or Richard H. Grau, U.S. Army Engineer Waterways Experiment Station 
(WES), 3909 Halls Ferry Road, Vicksburg, MS 39180-6199, COMM 601-634-3553 or toll-free 
800-522-6937 x3553. Ken Gregg, U.S. Army Engineering and Housing Support Center 
(USAEHSC), 703-355-3582. 

Issued by USAEHSC, Fort B elvoir, VA, JAW AR 25-30. Additional copies are available from 
the FEAP Information Center, 217-352-6511, ext 386. 


